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I W AH t3 i -TT pT as <J^ KU 

[If^Jl 1 1 

mwi<r> ±.[zmii^^ fix 'j'^ ^ < 2 -^(^^m^k^A.fz^mwtit^b^hmfi^^nrzm i ^ 
Htie^ 1 ^mm:itmm<^-i5<nmizm'fhfirzm 1 ^mmt . 

^ ^: < i: ^ ii ;i . 
[11^112 1 

mmm imRt nm^com^j: 2m&i§.\iir<r>ni£B\im\z ^ »? iuiem 1 ®jjtM«k 

m 2 ft frtft ^ It o m 2 ^.IB h >5r s 

^^'Sr < i: 1 ^ Of g&i^*-'b If fiK ^ ti /ensure i: . 

\z-^WL^iirzm^<^mm^Bnt 

HuieSSPJlli. HulSMl^JS. ml3em2^l». ;^-:;fi&m<>^ 5 ti. fki¥^«-^fl5)afiK 

mmmum\t. mmmi^m, H0iem2^j«. ;&-^®f^<5ott:i^j^a^#t?c jr^iHriai: 

[i»5)^Jl 7 ] 
[M^JM9 ] 



HU eu az: »w use iL. -rv ±1*. m iia ^ H'J su wx w hb tj. ta <*. u v ■• w c -a. tT laa. <- <i <s> -c j ^ j , 

immn i o i 

[if ^JI 1 1 1 

[m^m 1 21 

mt^mmm. mmmi^m^itmm, Huiem2m«. HuiB^2^iii&fbi»^«. ^i^ffiu 

[I*5|<JM 1 3 1 

i*^?H 1 ~ 1 1 <?>v-k-rti<>^ 1 m\zmw^<r> > t jc^v^t . 

[Mj^JI 1 4 ] 

m^m 1 1 1 cov^-f tDb^ 1 Jiicieitto > ^ ^^ic^d v^t . 
mm^2^mmitmm<r>mm^ 1 ;^iS]i:ii^^^^2:^[S]<7)ffiic. Huieti^mffiaji^ 

Htiiem 1 Buiem 1 ^mmitmm<7>mm^ 1 :^is]<?)ffiic}ii^^ ti. 
Huiem 2 m^iti. Huiem 1 ^Jisefi:it^;i<?>Buiem 2 :^i^<^HicmM^ ti. 

Isf^Jl 1 5 ] 

M^^M 1 1 4 <r)\^-fixi}^ 1 JMtcieKco > t ^^icisv^T . 
[» *JM 1 6 1 

W^JI 1 5 ie«c7> > :e M ^^ic fcv^T . 

so tern 1 ^)iie<i:j|^Ji<20ft!i;^6offlicm LT^tt •otif^m 2 ife^ii t 

[ft^Jl 1 7 ] 
1 8] 



HU BU it? jfe' W H5C I L. -f^J 111!. / J U14 l^c W 63^ V ; 4 C /w tt? "± n^n^ 



[ 0 0 0 1 1 

[ 0 0 0 2 1 

'itt^. >t'ncii. ^mi¥'^M.i}-'0<m\'^<hnx^rzo zco^pcn i ^ t lt . dram 

(Dynamic Random Access Memory) < $ tiT S , D R AM^o^^^ifitt^T ( J-M 
T. > t -J -b^u i: 7 ) tt. 1 flll<?>^ ^ ^^-x 5^ i: 1 fli<?)MO S F E T (Metal-oxide-semi 
conductor lield effect transistor) t^h^*). MVl^ flfz :^ =E ') ^ jv <d ^ ^-i 9 \z 

m^^firzmisicr>vtm\znft-t ^mmuit^. ^n; 9 >v^^<r> r 0 j *>^vMi r 1 J t l 

[ 0 0 0 3 1 

L*-L. DRAMT-li. ^ ^ 9 \zm x. hflTzmniJ^nn h h \>\z-^'M't ^ tzlsb . ii 
mU'Srfe*^^- 5'^«}f L^rlttili'Sr'b^v^ t V-V7 X;^^*LTv^^, t . DRAMT 

"T- 9 •km^w>'t%\z^ ^ ^^i^ 9 <r>m,n<r>v^mi3^^ifir ^tzib. % )^ ^ 'Z^m t 

1 0 0 0 4 1 

m^E. M3l*^o:^Jl^^ > t -J i: LT. ^^.I^m^*:c;) m > ^ 'J (F e 

RAM : Ferroelectric RAM) ^latt^^o SkMfem^ ffl > t 'J (MR A 

M : Magnetoresist RAM) fe'vi @ $ tiT •) . icW^^ tiT S , c:i04«T-. F 
eRAMli. etfc^fflfb^ tlT C t ^ilr> »} . Mm<JOilS^I»atT- S illi. 7 7 ^ ^ 
>^ 'J^ai.*-v ^'<7>DRAM^^Sm;tTS'&i:KB^$tlTv^^, 
[ 0 0 0 5 1 

%mn.wn'^<7> ^ % . FeRAMtcu. ±\zmi\i^nkmnwt^^m^ nx\.^ h . mitm 

BaT i O3. PbT i 0 ^tc t <r> X3 -i" 7^ :fj ^ h (Perovski te) . L i 
NbOj. LiTa035rif<?)S^^i'>-^'f vmm (Pseudo-i Imeni te) . P b Nb 205, 
Ba2NaNb50i5^rif<;)5'>i^x-x> • -/oX (TB) mm ( Tumgs t en-b r onze) . 
SrBi2Ta 20 9, B i 4 T i 3 O j 2 ^ ^ ^1=1^^51 ( B i smu th layer-structure 

ferroelectric, BLSF) P b 2N d 2O y^r ifco -f a n T)|i3i (Pyrochlore) \z^m 

[ 0 0 0 6 1 

Zflh<^^X^^ h (Zr. Ti) 03(PZT) T-f^^ $ *i ^ |&lf^^^i5§m#*'. %m 
[ 0 0 0 7 1 

V xri^l^^f li^^^m* (BLSF) 3b**m t ^ tlTv^S. ^ ^ 

^mm-)^\z±% ti^'i^-^i^t, ^ w,\P\Mi<r>\^%\z k "o^m^t^i o ^n^^it-t ^ z t^. 

[ 0 0 0 81 

■y ^ V iy ^ ;f- ^ ^)<r>i\i:y*) h LT««^$ti^F e RAMlcli. ±tc. 7.9 v ^mh¥ E 

Tm\z^m^nh. 7.9vc7m.\t. \ v ^ y 7.9 \ ^^i^ 9m.Y QKAUh\>n\tn 



<o Ifi] § ck 0 , h ^ > >^ X 5' ^rir&ti^mrta^'^fb-r -5 c i: i^fijffl L. >t';<;>roji: 
t)^X'% h<r>. FeRAMli. ^if^'lt't * L T S , Lft^L^rft^'b, FeRAMlix t='- 

[ 0 0 0 9 ] 

JiiEL/zX^-v i'MF eRAM»cjrtL. FET^F eRAMli. F e R A 

MfcLTSB^^tiTv^^o FETMFeRAMlJ. lH^>>'*:^5'MFeRAMi:2tPflJ 
*l. C<7>^jtij^^. MO S F E T<7>r- H «ii i: ^ ^ ^^u^fi^ior- h i^i^^con*^ •) ic 
^ll^^#:fli^S£S LfcMFS (Metal-ferroelectric-seraiconductor)MFeRAM. M 
OSF ET<?>r- h miSc7)_hic^^i^m#:^i&geg L fzMF M I S ( Me I a 1 -( e r r o e 1 e c t r i c- 
metal-insulator-seiniconductor) SFeRAM. $^?tcMOSFET^or — h fi^fi i: r 
- hlfe^^c?>^lc^^.i^m^t^^^SfiSLfzMF I S (Metal-lerroelectric-insulator-serai 
conductor) fflFeRAM^rircoi h7>i^-X5'MFe RAM*'dr>S (#:rtfPiCi^ 2 #^3 

) o 

[0010] 

ctiibc^^FeRAMli. MOSFE T <?>ffi) ic ^11^ ilffl ^ i± t T- 0 

. mmfis^^i? 5^ ^ufi-^<^ roj *>-5vMi ri j tLxDc^jth-tciiT-. ^^^)m\'^-^m, 

[0011] 

F E TMF e R AMT-li . Ill II "o ^ t='- 5' Hi L ^ tf o T t . ^I^S#<505>1i 

. Ih^^^-x^'ldf.^.x-^^^Fe R AMlcit-^T^^fflft^/jN^ < T- S -5 C i?^ ^ . 
fblc T- ^ -5 i^f ig( o , 
[0012] 

15iJ^lJ. S i :5r if <7)¥4i#S1fx^mufcit^. ?li5im#c?> ^ < ffl .o ti >/ r 
vJ^**i^flft^Mffiit?i (Metal-Organic Chemical Vapor De p o s i t i on : M O C V D ) 

cntcJ:*). Affile ^S^r if fbfll ^ XPlI ^ LT L *v^. t 'J !tf'l4^::*;:S < 

[0013] 

<7> 'J - ^ li K ^>i^*^^c7)0N/0FF]t;^^fb^-t±TLt7o 

[0014] 

Jia! L /c C t ^ lo )b^^r 7 tc. }X1ti:n^7> >t';i:LTvi@^ tlT S F e R AM^ 

O C^Y Dnnilzmz.. x ♦ l - ^ - f^^.i^ -> 3 zy CPulsed laser depos i t i on. PLD) 
X -'J 9 ') 1/ iT't^ ( r l-sput ler ingx R F -y 9 ^fl^-^ v r ^ a > X -'n* -v 9 



[0015] 
[0016] 

MocvD^feij. ±mnizf^^\tcr>^\,^m'kr^fi^X'B . ii-^^m^mn^izijmnrz^^ 

[0017] 

- 55: ir <?> =5: u - -^'TtvUT^IIIim-t^^Wi^co 5^ - r >y h^-F^u-^3>i- 
^ c ticj: •)J$ctH^ ti^ST. -i^y, ^^^9--^mWL\zmi^-it.wm'kmfi^-t^:^ 
'AXS>h. PLD^a-^«. itt!tfl5^^'l±<?>Mv»SI^^BfiKT-§ ^ z t !b-^ . :^ t M /(In jb* 

[0018] 

ic 5^'^^ ^v-v-^ ) ^ tlTv^^. X^N-«y5'>itt. ffeP^)5<;>Mv^ 

^ i:r^fflv^ ^ c i: 'Sr < . mt-t ^Wk<r>m.m^{h (^ffl t 7 ^j- a ^ ) <>*tt|gefi^^v^ ifioil 
ilcj;*). *m^B!^^^S • :^^^<?> 1 o ic o T ^. 
[0019] 

'^mi}-hi$.m^tLX\^^KY T^^^v 9 'it.\Zis\^X\t. 9 -Yv V h LTxt^ii^^fb^ 
^<?)fefe^#^fflv^. i&fbi|^^^l^m#^±tf« LTv^S, tc^)!?*. ^vS14^:^ i: LTT^u :^ 

ij-'^-ofzo z<7>rzdb. ±mtrz:^^-<y 9n:xit. m'kr^fi^Lrzmzmm^x<7>T ~- > 

ri]^.$L^m t $ iix B fz. 
[ 0 0 2 0 ] 

X^N--y 9 m<^m'M.ikm<7):^W:t LT. m^-^ n h n>±tpft (E C R) IC ck •) 

•^7 x^^^^^ ctfo^^ x^<7>^WLmmt:mmLxi^htirz^' ^ x-7m.^mmizm 
mL. mm\z9-Yv h tmmtmizmm'&x\tn<r>ammB'&i\iifaL. ecrt^^l 

ck . m'kmmi.izmi^ m^e crx^^v 9'At}*3hh. 

[ 0 0 2 1 ] 

ECR^^lJfflL/i-/vXviJ. ®^Xj£(0. OlPa^S) T-^lKm. fficx^wu^^- 
^i-'S. ECR-7'7Xv4'<7)^:r>li. ^'-r «y N tcEP^n^ tl-5m«f^lC J: ») . 5^ - r y 

m'ml=f■tm^tco^^'tKm-ki^m't^zh\zt^:^. mnLtzm<r>mm. 

^m\Zti:hh^z.^inXK^h, t^feoT. E C R X ^n* -y 5^ >i T* IJ . ^\^mmU\^X'MSix%<r> 
a**ff^^T-§ ^ C i: ^T^fc . ^ffi t 7 :f a t lia^X fStlfc ^ <^ J: -5 , 

[ 0 0 2 2 ] 



^ /vZ ^ 1^ IV ^ ' ' ^ •a. m ^' wo IK b;* ^ 1^ iF^f n;*c ;i> /«. v/y w B'j »>- V • i» -Tj V ' s -» w- to en c /it. 
t?^ll^«#i^tSl3ilcov^T^'&$ tlTv^ iLfz. E C R 7 S'Slc cfc ^ B i 4T i 3O 
[ 0 0 2 3 1 

±aiL/--J:7^>t';^IX*)^< 1^75iLlcjhf L . ?|H^ « ^tc 60 M =k O ^ 4| « 
?gfb^ ( ^ ^ 4^^u^ff^;^-t^ ) ^Sr ir cosmic t -J ^^m^ it -5 t- li ^Sr < . 13 
2 2 tc^-r J; 7 tc. ^a#^S^}x 2 9 0 1 ±.^\zm.mmfi^L fz^^^mm^m 290 2coffii:t)t 

) , ^i^m#Ji 2 9 0 2 <7yntfii$.<7>mm\i. mm2 903 tm:ffi2 904 t<n^\zm&^ 

[ 0 0 2 4 ] 

Wf^lcm 1 1 !tf fP^ 2 8 1 4 4 1 6 
[!tffF:i:m2] !tffFm 2 7 7 9 9 9 7 -^l>i3 
[ifffF^mS l^rt ^¥10-152397 -^i^il 
imn-Xm4 1 iff ^¥1 0-1 5239 8 -^^^i^ 
[iRfi^:^S^5] mm^ 7 - 2 6 3 6 4 6 ^£jil 

[INffF^S^t2l it* "o 60 T 7' 7 '^H«7^>^-^';?..U5'-.m58-^. 243 
1 9 9 1 (Appl. Phys. Lett. . 5S. 2 4 3. ( 1 9 9 1 ) . 

[ 0 0 2 5 1 

t*-L=5r6««b. HI 2 2 tc^ L/hJ^fF^fi^ 5 iclllg^ tiTv^ Sj^ntli. SSaiLAcMFS^ 

^ o T . S 2 2 Ic^T^-t^TT'li. MP S^F e R AM<^m^mn\zm±<7)^m t tc ^ 

CO T- li i!?^ o , 
[ 0 0 2 6 ] 

E) 2 2 ic^-t^^ic^'b ti^mrLmiEE t xtt. 2 9 0 1 

2 9 0 2 <?>^fflic^± t foXRIlc. m^Xli*- ( h ^ >y 7*) ^ n -5 

s t $ tiTv^^. z<r>rzdb. nfi-:scm 3 xit . ^i^mm^izm-t ^nmi^mxit 
w<7yMo\i. zfih<Dmm.fK^i)^^w.^ -yx L ^K^. ^mx<r> h ^7 V ^ > rmMt^rn 

mX^^ < -^j: ^ fzdh . \^ ^"r iy ^i)^^m.t\z <\^ijCDt%x.hrLX^^^. zn^mcfzub 
^c. 'J -Figc^^jIffli-^SSij^goTJD 0 . iff fF^fi^ 5 <75li3iT'ii^Brx 

'Sr^^ i: ^: o Tv^ -5,0 L 6^ L . c J: 7 'Sr ic It ^ h v -v f > ^^^^ jb^H^Lm 

[ 0 0 2 7 ] 

<^f*if ij^if-o ti^ . ^mmitmt-hmt^^ nrzmn-&m\^x'^&Lrzmi^i}''mhn^ 

[ 0 0 2 81 

^^^H^lc-fl:^ > ^ 'j MTlt. mm(r> ±izw^]f^^ fix (i^-^j: < t12 'o<r>^m-^^A,fz^m 



^ <?> T- 39 . 
[ 0 0 2 9 ] 

z<7) ^ ^ izmfi^^ nrz =E ^} mi'T'it. ^mmitmi)-'. mm^firzmnm^iz^^&tn 

ii.h^mit't^z t-^mm m I ^mmifi^mizisi-f^h&tK^itX' > t -t^KDmntj^n 

ff^mizm-f^&tKmfv > t 'j ^Jicn>mni3'nt>n. m i ^mmitmmizisi^ ^^tx^it 

ilEP^nic J: ►) ^ 1 SJSM^tf 1 ^flSt * 0 . m 1 «JBE t ttlittco^ ^ m 2 mjIMW 
T<^mjEEn/iniC J: ») m l SJ^M O i&v>m2 1&JSfi?&Jf 0^2 t^flgt^r-S t<7)T'*>n«d: 

1 0 0 3 0 1 

mi^w. ^2^)1. ]kumm<r>it^m.i^mm.i^<r>^^i}-h'^x . m^mco^ 
iz^m^nrzm^<^^^^nii-^^jr-^j: < tijm^^^<7>X'^fiit^\,^. ^rz. ^^mit. 
mi^w. ^2^)1. ft:!¥^si^ftiffiB^tcJtt^tT^2^il<7)iafiX 
tt:<)»/jN^ tc^T-^fetiii ckv^o ^fz. m^mit. mi^Ji. ^2^11. ^^^fie^c^tt^l^,^ 

fi^^fi. it^&i^«3m.fi^iz^m.Lxm 2 ^m<7>m.fi^\ti)^^i^^\.^^<7)X'3h^, ^tz. ^mm 

0 nmX$>rnt X\,^o 
[ 0 0 3 1 1 

m> ikT/m2,nm\t. z<r>m\znm^nx\^n\ti:\^. t,rz. m i ^mmitrnm^om i :t3 
\^<^m[zmm^firzmmnm^mx.. m2^mmit^mcom iu\^<^miz. mmmmitm 
m^ii. mimmit. m i ^mmit^m^m i ii\^com\zm^'mmt^m^m$ nxmm 
^n. m2'mmii. m i ^mmitfi^mcom iii\^tiim^j:^m2:^\5\cr,m\zmm^n. m 
zmmit. m 2Ammit'^mcnm 2:fj\^aymizmm^ nxK-^x ^K^. ^rz. mi^mm 
itmm<r)m i -f3\^<^m\z^m^inrz^imnm'kmz.. m 2 ^mwci\i'^m<r)m 1 h \tm 

Eicji^^ti. m2n.m\t. m \ ^mmitmm<^m2i=5\^<r)m\zmm^in.. mznm\t. 

[ 0 0 3 2 ] 

^tz. ±ifi > t m^ic . m\^mmitmm\z^^Lxm.\-fhnrzm\^^mm^m 
^^\zLtz% iLfz. m 1 ^mmit^m<7>~:fj<7)mizmLxm-f hiirzm 1 
mt. mi ^mmitmm<r>f\iLi3<r>m\zmLxm-fhfirzm 2^mm t^m^^ ^ ^iclt 
mniz. m2^mmitmmizmLxmnhfirzm3mf^m^m^^ ^^\zLx^ 
j;v^o ^fz. m2^mm:it!)^m<^~ii(^m\zmLx^i-f<hnrzmz^mmt. m2^mm 
it^m^iiL:^com\zmLxm-f<hfirzm 4 mmm t^mx.^ 7 ic lt t * 

[ 0 0 3 3 ] 



iH4 »^ BSC » / "J /I t !+» ^ c V !+» i ibi »w Hsc iL.r/j m <- iuj T* ^im^ iLu-r/j w- "j t« /ix. e l ttt ^ 

m. mi^m^it^m. m2^mm:it'^m, jkT/mzmmit. zn^<7)m\zM\zmm^ 

•J -fe ^i.<^3iJ^i)*^f t5ti. m 2 ^)Si&fttf/itci^lt-E,S:}S$fbT > t 'J tft 6* ;b ti S ^5: ir 
[ 0 0 3 4 ] 

flglcfcltS > t 'J mT<?><iB!^15ii^ffilli§fi^lc^-r«jtfiS^r»ffflEI ( a ) ikv^^^nm ( b 
) T- 3^ S o H Uc tt; -t > t a . i^ij ;i . ^ =1 > ^llx 1 0 1 ± ic 

^^iJl 10 2. JitliLmS 1 mil) 103. BitTitOi: )b-'o>lifi^$ tl/c^j? 3 0 
2 0 0 nmgSc^^Wi&fbit^jb-^ ^r-g> X ^ <y ^ H l ^m^WL'^m) 104. -v h 
mis 2 mii) 105. BiirTihOi: "b ^ 3 0'-2 0 0nmS^c^ 

^^^WL^ii-^hti^ > t -jji (If 2 ^ns&fbJi^ii) 10 6. "i- Km« (m3mii) i o 

r^fii^So 103t;^-f'y^fll04i:>^'i)1106i:"7 
- K nM 1 0 7 t fc* . c ti i?? in ic it 3^0 ^ ti . x ^ ^ Ji 1 0 4 tcii tr «y h «1S 1 

0 5 i)»^lt'btLTv^^ J; 7 ic Lfct>c^T'*.^o i5 . 13 1 li . i5iJx.tJ. v h :^i^lcie 

[ 0 0 3 5 ] 

1 0 lli. ir<7>^m'l4Wi|£|-<?>v^-f tl<?-^1ifi!^$tlTv^T t 

ckv^. »^ 1 0 1 **^^#3^)b-'b1ifiJ^$ tiTv^-SJi^. i^mm 102li=5r<Tt<J:v^, * 

tz. mm. 1 0 1 3b*^m'i4wi^)b-'bi«^$ tiTv^ sit^. m.mm 102. mtiiimii 1 0 3 li 
itmii 103. \f: \ ^ ^ , jkTfn - \^ i o 7 li . #j ;c . a ^ ( p t ) . 

T^-'^A (Ru) . ^ (Au) . IK (Ag) irco»^«^#t?S^^fl<^^/li!?-^)^R^ 
$ tlTV^tltt J: V^. ^mitili. &it^ 9 > (T i N) . ^it^^^ -^^ U (H f N) 

. Jl n'-'y um^^h > U (SrRu02) ^ ^itm^ (ZnO).iftie^X(IT 
O) . y V it^ y 9 y (LaFs) ^j:t<7)Mn^m<r>^itm^W(it^^y'yit^m<7>^t-^ 

[ 0 0 3 6 ] 

H 1 L/i > t mT<^mfi^<7>M:i^m\z-:>\^xm.m-t ^ t . mz.it. mitmm 1 0 3 
a. mm 1 0 nm<^ 'I ^-'f um-^^*) . hmm 1 0 5 li. ^i*2 0 nmnm<7>^ 9 
> (T i ) m<r>±.\zmmi 0 nm<r> -ry umtj-'mii^^firzmmmx'Sh*) . v^m 

104. >^'JJil06li. mW- 4 0 nmtfOB i t T i t t)^h-^£ h^mmi\Lmi3^hmf^^ 

nrz^<7^X'^^ . 1 0 7 li. a u i)^hmm.^firzi,<7>X'^^, 

[ 0 0 3 7 ] 

iXlc. ^^BHlc#S > t -5 V 1 0 4 RU ;^ t M H 1 0 6 ic o 

J: 0 S^$fflJcmBfl-t 'Grfe. ^ -v 1 0 4 i: > ^: V Ji 1 0 6 t li|5]+}<7)i^fi!^T-*> 

») X . > Ji 1 0 6 ^ Lxm.m-t^. > i o 6 a . la i ( b ) ic is 

:^LT7js-tJ:7ic. B 14x130 \2<7>it^&i^mm.mzitmiLxmm^j:'j' 9 y-^^tsmt^ 

•o^^^gPJl 1 4 l(7>^iz. B i 4T i 30i2<^*S^)b-'b'5r-5liS3~l 5 nm@S^OiS|& 
com^H^li 1 4 2 *lTli;^^tiyi^<7>T-*>^„ Ctlti. jgiilMm^ SimM<?>lt^ 

\z ^ *) tlT S „ SgpJl 1 4 1 It. i^:^-7X<7>ffiR5^jb*«l?0 ii'Sr-ST i Ox<7>if-& 

^*>^, WV^JH^^i:. 1 4 1 li. 2 o 60 ^/l ^ ^i;^^ ^ tlT -6 ^Rgeftij^ ic 

( b ) a. > t Jl 1 0 6 <?)«l«S«l'a:4^flg^3^^fl5tc^-r»fffliIT-*>-5, 



I W V O O J 

mfi^<r>^m^it^mir>n^\t. m i tc^-r > t ^^<7> tr -y k mm i o 5 t v - i 

0 7 i:<?>ra»c«JBEi&EP/jn-r-5 C T-iSS ^ tl^c t <?>Tit> § , e h 1 0 5 t -7 - k m 

mi 0 7 t<7ymiz'mm\z ^ *) m/£^Ep^n l . if <y i> i o 5 fe^ib -7 - nms 1 0 7 'nsie 
tf -v hMm 1 0 5 !b-^ -7- 1 0 7 ti -5:^1^1 CD mrtfi^ IE t t-rv-^i,. 

[ 0 0 3 9 1 
[ 0 0 4 0 1 

m2\t. -y h m<i 1 0 5 icEH^n-t ^mff ^ -If a )tj^^m<7>;'5l^lcilfiSt^^$ H± ^ ic a ic 
^L. ^ h\z]E<:nfj\^\zmin^ . m.''^\z^U \zm L/i i: S ic > t 'J Jl 1 0 6 ^^tti 
sm5il{i<>*}e < t M ^ XiT^inf-tt^^LTv^-S, ^•t\tCib\z. If -y Miffi 1 0 5 ic J: 
») EP^n^ ti^mffi^ 0 V)b-^:ft<?>;^|o]ic^ ❖ ^c EP /jn $ it ^ . > t M Jl 1 0 6 ^STtti-S 

[ 0 0 4 1 1 

Li?-L.-0. 4 V ^lix -5. i: Ac7>m-ci^fi]b'li^n L*Sa6 S o ^ ic - 1 V tT-mJE^ T 

m-0 . 6 3 mAT-3S •) . J: ») ^ 5 ^^J^&JSM < . «9it)b»9ftn^-r v^^^flgT 

[ 0 0 4 21 

iXlc. 1^ -y h 1 0 5 lCiE<^mE^EP^n LTi^ < o c<^^flgT-li. EP /jn $ ti ^ iE m 

0. 63mA), tc:^**. 0. 7 V * T'IE<?)«JEE^ EP/jn-f ^ t . jE<iO«-rL)b*^^#.)l6!t 
ii'^-tS. *^lc. - 1 Vfe^'b 0 Vlc|oI*^oTEP^D-r-5iE<?>mffi^ifi!tii'-5 -t±^ t . lEcT^m-STt 

0. lVT-*^0. 1 2 m AGISTS) 
[ 0 0 4 3 1 

}L\zm.^n \^ fz ^ ^ ts: . >t'jjsi 06+^ -grin -s mm<^ t >- x i± . > Ji i 
0 6 tcEp/jn ^ n^«j±ic ck ►) > t 'J ji 1 0 6 (3og:}]ifi!b*^<b-r s c h h^umx-^M^ h t 

mmX'^h, ZZX'. n- Km« l O 7 lcmjBE^EP^n-t-5ii^^%x.-g, i: . *>^-SlilJi 
<^:'=:S ^ ^lEiomjEV^yi^EP^Di-s c:i:lci:»J. >^';J1106 lJm0ft)b*mtl^-r r(& 
ftlS^^flSj (ON^^fli) icM^-t^o *>^-^^::k§ $<7)m<50mJBEVffo^EP^ni--5 

Ci:ic > t V H 1 0 6 li«9il3b'9^titc < r^ftj^t^l^flgj ( O F F ^fli) 

[ 0 0 4 4 1 

t<r>^m\t. Hua:Lrc-Si.U±<?>IEaibSvMim<?)mJE*EP^nL'5rv^K') X O N 4> L < li O 
F F -t§« =5ri5. L^c V^,o<^Mli*'3- 1 Vjgl^Tilr. ») . Vwi^ft+ 1 

VaST-*. •) . ^Styt^figt ®®f^[^^«<^gjjtH:ii*'9 1 0 ~ 1 0 Og^T'ife€.o Jiieco J: 
7 'Sr. mfflc «k •) X >f -y ^1^ 1 0 4 > t 'J Ji 1 0 6 c7> S Jji ^ <y ^ (^ft) S ^ 

[ 0 0 4 5 1 



Itvitv j^Loa ^yj. V j >cA J- ^ » c ij_ •a, y — r m.'m l kj i »^ /Ju ^ t= v ;e i v 

<r>o n^m\t. LftH vric felt ^m^i^cT^^ri ft J Ri^Kij-t-s c tx-m^^-t 

[ 0 0 4 6 1 

— ^J&J^tM^^ff V^()lil±co:^§ ^ <r>%(r>m^£-^n - H ^iffi 1 0 7 ic E[l ;/]n -t -g, c t 

O F F ^^flglCT-§ C<7)0F F t«tflg<?>|ggA{iJ t^. LmffiVRlcfelt^mffi^c;) 
m-3ftMJ Ro^miiJi-^C t ic J: 7 C i: !b*T' S S ( J Ri/J RO^ 1 0~1 0 0) , l^tz 

I 0 0 4 7 1 

X-f'y^fil04i:>t';JS106 t ^fflv^/iEI 1 ic^f > ^ <?)®lf^ o T . lit 

-b ^uco 7. .y 1 0 4 6*. m^^<^^mh Lx*? < . z<r>VimX'. n- HmiS 1 0 7 
( "7 - H ^) i?» - 7* > ic $ tifzV^mX'. > ^: 'J -b <?> X ^ -v 1 0 4 S 

J5t4^flgi: ck 9 'Srmmfi-^*'. -y N 1 0 5 ( jft -S -v N ic EP:/]n $ ti . x 

«v ^ H 1 0 4 ^ -y ^ i: L T > ic ^ n ^fli i: -t ^ „ o T- . ^ v V mm 1 0 5 ( 
\^ V i)^ir--^y\z^iirz^mh L. -7- 1 0 7 (^tCv-T-l* 7- KM) Ic^* 

L t ^^ic . n - nmii 10 7 ( 7 - H It) fe*:^-- -s^^Jc ^ tlfc^Bgt L . :^ >y 

1 0 4 fim^tH^mtti:^ ^ 7 ^mMff \d: v h mffi 1 0 5 ic EH $ tl flg i: 

L . X ^ V ^ JS 1 0 4 X -y ^ i: L T 7 5 tlfct'Crti i: i" -6 , 
I 0 0 4 8 1 

»S 3A;?^®li^lCov^TmB^-t^ i: . > t 'J Ji 1 0 6 )b*Ml&Jitt'tflg3S -5 VMJ <&©trL 
^^flg^tjg^f ^ J: 7 =5r«Mfi^3b*. S§3A,A?tm<^ > t V -b ic ?t ^5 i" -5 7 - h /fel i: 
•y h lcEP^n$ ti/2^^flgJ:i-i>o C 60 i: S . -y h *ftPJlc EP^n $ ti ^ ff-^ li . x ^ 

[ 0 0 4 9 1 

v^o t-f. 7-H«<il07i)«:e---^>i: ^ ti^c^^fliT. -y hmfife 1 0 5 ici&SK^^^ 

Z<ry'^. 7- Hm« 1 0 1 i)^ ir - -f y ^tltz^mx. \^ v h m« 1 0 5 Ic^SJli 
ai^mJIV(|o*'EP^n$ tl^z^^flii: U > > t mT<7) :^^>y^Jil 04^ r^7j -r 

[ 0 0 5 0 1 

c c7>^. -^j^ If . 7 - Km« 1 0 7 ic. fficfifjtji^mff Vjfi^^^^^c^^mji^T)^ t jA 
c7>^^^^^<7)mj£<7>»§ jA^z* >y N fi^6*en;fjn ^ tifzt^^wi: -rtiij. r 1 J <^ r»§ 3^.^ 

ht£^. ±i!iLfzc):7lC7-H m« 1 0 7 7^ e -y h 1 0 5 <I ^ !b' EP /jU $ tl 
tzV^mh-t^zliX. >t 'JJS 1 0 6 »ctt. fficte:}ji3@j^mJIVy^ilc#Lv>mJ£*»En/jn$ n 
tzV^mhtj: •) , >t 'J IS 1 0 6 lifficfijjfllt^flgi: ^r^o o T . Z<r> {m%)i^^^m\ \t . 



1 0 0 5 1 1 

Hi ± izmm L fc ck 7 ic. m nz^-f ^ ') mi^iz ^fut. x ^ <v ^ n 1 0 4 ^ z 

6 <?)lB:Jiit>tflgfC]b-6-*?.b-r. <v ^11 1 0 4 ^ J t'^flgt i"^ Z tlz^^ . ^^MH 

=E ') ^ iii}^ h (7) ') - if mm c=f\^nm) tj^wmx-B ^ j^-7\z^j:^o ^rz. hi iz^-tm 
T\z ^mt. ±jffi Lfc r*>j t r^7j tcom^n^-^. ^^uni oe t lajju^o^ii 

^ibl^ i}^ ^mri^^ nrz ^ V m I 0 4 [z ^ n 1 ^ 1 iz L fzo z<7y ^ ^\z. i^'Jro'Sr 
[ 0 0 5 2 1 

tfiV^m ( 0 N^fti) icji^^ -If fc^. mmmizm^ia, LmEEVR^en^n lt > ^ h i o 
6 icnti^m-rtfi J Ri^mij-t ^ o ixic "7- nmii i o 7 icmsjaS^weev^vo^ep^d 

-t ^ C t T-^StrCt'^flglCS^^ 1±T 0 F F ^flgt L . CCO^. -^^^Slcm«l^lCslA 
m L mjEE V EP L . > t H 1 0 6 mil -5, mrtffi J ro^ SEU -t^o i^-J^^tL 
TcT^ON/OF Fltli. J Ri/ J Ro<^fii: tT^-lt^<50T. |5I4T-li. Jri/Jro<7>M^ 

L. ±ai L fcmiijtc J: ♦) ^'btirz J Ri/ J ifi^i$.<7ymm\zw^^it'&^Lrzo 

[ 0 0 5 3 1 

t-^^M^ 1000 ^'ik^o N/oF F itii 2 mrnx'^h") . zcom}kX'ijmmit'^ 

mx3hho C<7)J:7JC. EIUc^-t>t';^^tcJ:niJ. ^^=5:<i:^1 0 0 0 :^<7)1^ttit 
I 0 0 5 4 1 

/XlC. m 1 IC^ Lfc > t ^^c7>g!l]iH;'avi<5iJlcov^TmB^^-So ^fe. m%X'\t. EC 
R 7* 7 X-7 X .N- -y 9 ^ fjlc &^^coff^;^:'3Vi^mH^ LT ^ 6*. 3 ntc -5, ^ 60 T- 1 J ^ 
<. ft!l<50R!^^}$i|lf ^^'J^a^ffl -5 J: 7 ic LT ^ J: C t . 7 t ^ v> , 
[ 0 0 5 51 

t-f . H 5 ( a ) Xz^-t ck 7 . i^fflft*®:'?^ (10 0) X^tKMh^ 1 2 Q-c m 

<r> D m<7^ ') ziy ft-^ ^^nx 1 0 1 -^MM L . 1 0 1 <^mm-^mwt tmWeity^m^ 

^J:* L/i^^S 1 0 1 co±.[z. 1 0 2 tl/if^fiii: -t -B^ 1 0 2 <?>Jf^fi^ 

T- a . X. li E C R X -y 5^ ^ g ^ ffl u . 5^ - r -y S t L T ^ ^ 'J n > (Si) ^ ffl . 
•/7X-77yxi:LTT;U=f> (Ar) ^:^^^x^fflv^r-ECRX>^••y5'v^^CckO. i-V 

=i> 1 0 i<^±\z. ^mtminf^izs i -o^Tt cfc-s > 9 >i =e- \i <r>m 

mm 1 0 2 ^ff^^i-s, 

[ 0 0 5 6 1 

l5iJ;tlJ. 1 0 a ^iO|^g|5EEtllC^S^ tlTv^^ 7- 7 X v ^fi^^ ^ 2 0 sccinS 

^T-Ar ^x^4|AL. l^glJJI:;^^ 1 0 1 0 -2p a ^Slc L. CClc. 0. 0875 
T<r>mmt2. 4 5 GH z^O V nig ( 5 0 0 W^S) t ^ L T «^ ^ ^ a K a 
ynm^^t-t?> Z tX'. -f ^ X-7^fiK^rtlC A r ^O-?'^ X-^ t^^^-^ fitz^m^-t ^ . 
tiis^ sccrattaf£«<;)^<ii^fc ») . 0 'C ♦ 1 mBE<7>rf&#)t)» l ^P^tc 1 c m^Sfttl^ C i: ^^"t 



I 0 0 5 7 1 

r v h \z. mm'i^mn^ •> i 3 . 5 6 mh z<r>Mm'i^mti cm^itb o o w) ^#t$&-r€) 

„ Z<7) Z t\Z ^ . '> :n > 9 - Y V h \Z A r ^ t y h^Wi^ LX v 5' 'J > ^B^l^ 

fi^g J:^)S$Cai^tl/c-/vX^. Jk. um A ^ tl T 7- 7 X ^ IC M 'l± ft $ tl ^ X t « 

ic ^ 'J =1 :^ ij-'b 1 0 1 cr>mm\z3m L . v^-fctft^ tifc^mic ck ^fb^ ti-g&ft 

X =1 > i: 1^:(±<7)C tlci: ») . 1 0 1 ±\z-mit^> M =3 > 'b >5r ^ ;c 1 0 

0 nmnm<r>mm<7>mmm i o 2 ^'W^^^ n/z^^flgt-t-g. c t -5 ess ( a ) ) . 

[ 0 0 5 8 1 

^ife^n 1 0 2 li. z<7y'^\zmfi^-t h^mmizn^^wm Ltzmiz. mm 1 0 1 ic 
mff**atiT. mm<7>m^mn^[z§^m-t ^ z tf^j:^^ ^ 1 [zm.B'^m^^^^X'^^o m 

mm 1 0 2 i:LTfflv^^J:7lcLT^=kv^o ^BM 10 2a. Ttl « J: < . m 

itiy >) ::iyi^i^<7>ft<7)^mnmij-^mfi^LX'h J: < . ^fz. mmm i o 2 <r>mmit. 1 0 

Onm ic^'o-r. cnj:»)S|<TtJ:<i?<-rt=}:v^, 1 0 2 li . ±ML/iE C R 

x^N- -v 5^ ic ^m<^mm.X'it. mm i o i icjtt tx^ni^ij ltv^^tv^**. sir i o i 

1 0 0 5 9 1 

i-:iji<7> J: 7 iz Lxmmm i o 2 •kmm.LrzW:. 4>m\t. 9 -y-y h tLxm^'i^-^ u 
( R u ) ^fflv^f-ie]+i<7)E c R x^N- «v 5^ m\z ck •) . k^mm 1 0 2 ^±ic Ji. um-^m 

fi^-th ZtX. H 5 (b ) IZTF-t ^ 7 ic. mtllimii 1 0 3 fc'fl^R^^ nfc*^«g t -t €.0 r u 
m<^mfi^iZ'o\,^xnj^'t ^ t . Rut^h^j:^ 9 — Yv ^^fflv■k/cECRX^^••y 5'^i:icfe 
V^T > ^Jxa. ^-f . Ife^Jl^^^B!^ L/zv- -J =i>SiS^4 0 Ot:^C/J^^L. * f:: . ^ 7 X 
v^fj^^rtlc. #J X. a-SrtM 7 sccniT-ffi ^XT*. S A r A L . :;jn;iT. fJ^-lilSt* 

5 sccmT-X eTyx^ilAL. ^7 X v^r^M<?) F«i . ;i a 1 O"^'- 1 0 "^P a ^c7)ff 

[ 0 0 6 0 1 

ov^T-. Xv^fii^^l^lcm^-^ n h a>^ilg^f|^<7>5|Ji^J^;t. C<50^. 2. 
45GHz^Ov^^ni^(^J;tld:500W) X v ^;55^ ^ 1^ IC 4i A L . v X 

^tcAr tXe^^ECRV^Xv ib^^fi^ L ^flg i" ^ , ^ $ tl f:: E C R 7' 7 X v a . 
SkM=> -f 'K?>%iCMiSlC J: ») ^7 X v'^^^j: >) iJaiI^ilJlC]RtiJ$tl-i,„ t fc. ^ 7 X v 

^R^^i^tiinicieg^tifc^i.T^-'^z^^'-r-v h ic. 13. 5 6 MH z <^mm'^mt) <im 

;ta500W)%^^i&-t-5o dcoctlcj:*). X^<>y5''J> § . ^1. ^ A 5^ 

«y K J: 0 R uJIfSTib^JR^^ai'to ^l- - 5^ - r <y h J: ») ?R t/f Si L R u T > m 

ix 1 0 1 (T^mmm i o 2 ^bicsj^ tTtt»-ts, 
[ 0 0 6 11 

i-:i±^c t\z^ *) . mmm 1 0 2 <7>±ic. mx.it i 0 nmnt^(^m:m<7ymitmm 1 0 3 
ij-'n^fi^^firz-^mii^mhrL^ (^mb ( b ) ) , mtnim^i 1 0 3 a. c<7)^icff^;3^^^ tr -y 
N«is 1 0 5 tcmjs^en/jn uremic, x -y 1 0 4 izmi£io^^\if]uxB j: 7 ic^^ ^ 
<?>T-ass, tifeoT . ^m'i4**ttTtiii^i. T^-':7/^iii5'i<ib-.b}itfem® 1 0 3 ■^miisi.Lx^ ^ 
< . mz.it. &^t}-^mmnm 1 0 z-^mtt^Lxij ^\.^, tzfiL. -mit^^ ^y<r>±iz 
B^m-^Mfi^'f ^ tmmt^-t^^ z tt^^hiixK^^ij''. zn-^m<'rzdbizii. =f-9:^m 

, ^Tz. mtn,m 1 03<75ai¥'tl 0 nmlzm^^<7>X'ltts: < . CtlJ:»)J?<T^J:< 
?P < T ^ cku, 

[ 0 0 6 2 1 

i: C ^T-. ±a> L/;: J; 7 E C R X «y 57 J: ») R uiO^^0fiJ^-t^ i: § ic. *)|J5t 1 



[ 0 0 6 3 1 

iii±<?5 J: 7 \z Lxmitmm i o 3 ^mj^^Lfz'^. b i tr i <?)iij^*M : 3 <r>mitf^m. 

i®^*^(Bi-Ti-0) <)-'b'S:€>5'-r>yh^fflv^. ^vXv;^;?,i:LTT;u=f> (Ar 

) i:mm:^^t^m\^rzECR:^^<v 9m\z^ *) . 05 (c) ic^-rck7ic. mitnm 1 

I 0 0 6 4 1 

X -y ^11 1 0 4 (^ff^fiKlcov^T^Mii-S i: . * . 3 0 0 °C ~ 7 0 0 °C IBH ic 

1 0 1 fc*^n^$ tiTv^ Steffi fc-t 6. ^ x-7^fi^^\f^iz. m^\tmm2 0 

mtfT^X'S^^Ax ^x^i^AL. 0"3p a-^l 0~2p a ^ (?) JBE:'! fc ^Si" ^ , C 

5GHz<7)v^ i'n-i^ (fJ^l^B 0 OW) ^^^X v ^R^g icafAL. C<;)v>fi?a ^^(T) 

ipAlC J: . 7- ^ X v^fi^^lcE C R 7- 7 X v /i^ ^ tl t ^ , 
[ 0 0 6 5 1 

^r^^ntz'E C R-^^ XviJ. ^ 'i<r)^Wim,m\z ») -/7 Xv^fil^^j: 0 italic 

fij jic ai $ ti -5 , ^Tz. ■^'yx-^^wi,^<r>^u\zm.m.^nrz^^W9-Yvv\z. 13. 

5 6 MH z <^^mii^mtl (^^J;cli 5 0 0 W) -^m^-f^o Z (r> Z h\Z . 9 - r 

o 

[ 0 0 6 6 1 

fcECRT'^Xv. tSCtti ^ tlfc:E C R 7 Xvlc J: ») vg-tefbL fcgtm^X ^tjc . 

ixPE^x i: LT<?:>^^ ( O 2) ^xii. mi^lc tiiB^-t ^ J: 7 A r ^ x i: li flfgij ic 

l.:i± ic giHH L E C R X ^< V ? vS ic ck ^ lico ff^fi^T- . m^\t. Kj¥4 0nmg^<?)X^>y 
^Ji 1 0 4 !b*ff^R!^$ tl^c^^flg^'W^tl^ (EI 5 ( c ) ) , 
[ 0 0 6 7 1 

^: is . mt^ L X ^ -v ^ fS 1 0 4 tc. ^v$'l4 ;^ x h ;Vxc7)ECR-y^ X F^tt 

L. ^H^ecWi" =): 7 IC L T t c): V^o ix F&'l* ^ X t L T li . ^ X icFl . 

2<Dr^f^izijmm^mx'^^, * /c. ^^sss^ 3 0 o'cidrco ^ *) i^K^um^n^ t lx 
x^ >y^ii 1 0 4 -^mmLtzmz . mmmm^^^j: t<r>mM^j::^^mm^'px. mff^Ltz 

X >f <y ^Ji 1 0 4 •^T-->V immmE.) L. ^M<?)!»'I±^:^# < 3C#-t-5 J: 7 ic LT t 
[ 0 0 6 8 1 

\^i±<^^ 7 ic LT X ^ -y ^/S 1 0 4 ^ff^fi^Lfc^. . E C R x^>t -y ^viic J; •) . ^ 
i¥2 0 nm^^<?>T i ^to'ff^fi^^ tl fc ^ fli i: -t -5. « iXlC 5' - r -y h i: LT^^U ^ 

--t? ( R u ) ^fflv^f- HuililB]+|<;>E C R X y 5' vile J: . m!¥ 1 0 n m®)$<50 ^ ^ 

^yum ij^mfi^^ n tzVtm t-t^ztx. (d) iz^-t ^ ^ iz^ x-f-y^)iio4<?>± 
\z . mmmi&<r> \^ v v mm i o 5 t^mr^^ ntzV^mii't ^ , >\''t-^ um<r>w^^\t. BuiE 

L fcmtllimffi 1 0 3 <50ff^^ 2:|5]+«T-*>^c )Xfc. Bi i:Ti<7)SiJ^i)M : 3 <7^mi\L^m,^ 
^*^(Bi-Ti-0) t^hta ^ 9 - Y V . 7'^X-775rxi:UTT^u=f> (Ar) 

i: ^ Jfe ^ X t ^ ffl E C R X y 5^ ic J: •) . 13 5 ( e ) ic ^ f =k 7 ic. fc^ -y h mm 1 
0 5 co±tc. ^H^S7 ^^ic. > ^: 'J /i 1 0 6 6*?^^^ n/it^flgt -t ^, > t M M 1 0 
6coff$fi^li. HUiBL^cX^ «y 1 0 4 i: [BJIf T-*> ^ , 

[ 0 0 6 9 1 



tah^- Hmfii 1 0 7 tlfc^.^i: C i:T-. EI 1 Ic^^t > t -J ^^i,*^^,tl^ 

, - KSffi 1 0 7 tt. ftJ7i:;;jD||aS^^«>£lC d: ^^<7)itm i: fc J: ») ^, ^fc. 

•7- H«ffi 107 l±. n^\t. Ru. Pt, TiN«r ir<?)fl!l<7)^]lttiPI-^^m'l±W5^^ffl 

T i -P t -Au ircoiU^ LMuliii t )5:fe. x ^ -v ^Jl 1 0 4 
. 1^ V vn.n 105. >t';;il06. -7 - 1 0 7 IJ. C tl-oc^^ft/iifili^ij^ff^BX^ 

[ 0 0 7 0] 

W±lcgiBfl \^f~Y. C R X^N- «y J: €>§JlcOfl$R!^tt. 0 6 ic^-f J: 7 ^5: E C R ^^n* v 5' 
^g^fflv^niJ J: 0 6 iC^-tE C R -v ^^HlC-DV^THiBfl-t-g, t . iiaH^ 
2 0 1 t cnicilii-t^ 7 Xv^r!^^ 2 0 2 t^{iii.Tv^-5, %i^'M.2 0 1 . 13 ^kL 
T '^v^S^JI^m^glciSa L . S^il^M^Elc J: 0 -7- V X v^fi^g 2 0 2 t i: ^ IC|^ 

ti^o mii^2 0 ucij. ^ff^R^>r+^c7>^j|R 1 0 1 )b*[iis$n-5>siix*^u r 

2 0 4 ft^^lt-onTv^-Sc 5^2 0 4 tJ. El^ L =5r v^ffif^H^^'^lc J; 0 mm<^:^ 

l^lCffl^L. 0^51^6 t $ nXV^S, 5^2 0 4 ^flS^LTlHlK^ -If ^ C i:T' 

[ 0 0 7 1 1 

%fz.. %lt.-m.2 0 1 7- 7 X-V:tfi^^ 2 0 2fe^'5><?)VvXv6*^A^nsl|o4itsXlC 
fcv^T. ^P^t^^gX*) ^ < J: 7 'j > rt^c;) 5^ - V-y h 2 0 5 ib^ii tl T ^ , 5^ - 
V-v H 2 0 5 li. ^fe^-f^jb-'b ^^Sll 2 0 5 al^tct^a^tl^ 1^ (IJc^ffi i)*^!!^ 2 0 1 1^ 
icmffiLTv^S, 5'-r«vh205 tClJ.v>y^>r^c:^-vh22 1^-/hLT^mi 

2 2 2 fe'^^ro^ ti. 13. 5 6 MH z<^^mi-;^)b*E|J^nDrS6i: $ tiTv-^^o 

^'-r <v h 2 0 5 /j*^«'l4WiiS^<^Jt^. it^tf0m«JBE^En/ini--5 J: 7 IC LT t^v^, 
. 5^ -r <v h 2 0 5 IJ. ±ffl<?-'b^/zt»iflgT-. PBJl^^/i/Sl+T-^r < . ^ft Jf$^«8T ife o T «t 

[ 0 0 7 2 1 

Xv^fi!^^ 2 0 2 tt. K^il&tf 2 0 6 iciia L . W^W^m 2 0 6 tt. 5^S2 

0 7 ^^LTilig^W2 0 8 tctilSg^tiTv^S, 3i-;fe« 2 0 8 a. 13^ L T )5r ^ n 
ft^^gPtciSa LTV^S, Xv^r!^^ 2 0 2 6omiia>)&tf7'7 X^^b!^^ 2 0 2 
iO±g|5lciJ. filM=3 ^1. (^iSff^B^^S) 2 1 0 "btlTv^-S. Ctl^b. v^fi^ajfe 
Wt^n. W^% 2 0 8 . 53^S 2 0 7 . K^^-iSS 2 0 6 ic J: •? . o ^ S jb» 

tiTv^^. ^fc. 4piS« 2 0 8c;>^4'lc. K ^ i^lH ^ ^ 1+ -g, ^ 7 ^ci--2>1ifi^^ 

[ 0 0 7 3 ] 

EI 6 <50E C R A^N- -y 5^ ^Hco®) fp^jij ic o T IJi Bfl-t 6 . Si*. 3tilII^ 2 0 1 ;^j;f7' 7 
Xv^tR^S 202rt^lO-5pa*^'blO-1pa K^JIf m L /i^. ^7^14 AgP 2 

1 1 ») ?^7§tt^XT'^^ T ;u=r>;yx^^AL. %fz. ixfttt ^ xal ASU 2 1 2 =k it 
mx/'^'Sr irc?)ixPtv'l4^x^4»A L . -7' 7 Xv^^fi^^ 2 0 2rt^fJ;ilJl O'^—l 0"2p a 
@^<?>JE;OlCf^o Cco^flgf. 2 1 0 J: 0 7- ^ X-7^;3^^ 2 0 2 F«9 IC 0 . 0 
8 7 2 T^^it^i^it ^ -It/c^. ^v^tf 2 0 8 . B^-S2 0 7^yhLT7'7 X-7:tfi^^2 
02r«3ic2. 45GHz<50v>f^ afe^i^AU. m^-^ a N a^itpi (E C R) ^ 

[ 0 0 7 4 ] 

ECR^^XviJ. SIM='-f^i'2 10)b-'b<?> S^if ^C =): ►) . S^^x * 5^ 2 0 4 :^ 1^ 
ic 7' => X-^rt^ff^/j^i-^ o ^b5^ $ tl/cE C R 7' ^ X^<r) 7 . li^m=i ^1. 2 1 0 T* 
tii>^mSkJtlc ck •) 5'-r-y h 2 0 5 c;o 4" ^ «ii L T S^Hx 1 0 1 iiHc ^1 # {±1 $ ti 
. 1 0 1 co^ffilcMtt ^ tlS , CiOttlBjl^lc. ECR-^7Xvi^3«;)7'7:^'f;i->!t)« 
. m^fC J: ^m«<gf^4'f0-r ^ J: 7 JC. -t^:*?'*^. J: 7 lC»J|j5c 1 0 1 mvm\ 



t* uj e 4 1 s ii)(,tm 1^ *. v o »e itx liu rM tn <r >i t o o ^ a. / »<- >rj!. j w- c l ihj »v_ ^ ^ 

[0 0 7 5 1 

a -i^mtl^ X 4^*;^S2 0 8lciJV>T— B^iKL. "/^ X v^fij^^ 2 0 2 ±.U<r>M^^^'A 
« 2 0 6ic. ^7 Xv^R^^ 2 0 2 <?>iiJ;^<)^'bH^^>2 0 7 ^-/^LT/S^^ IfTV^-S, C 
CD ^ "7 iz-t ^ Z tX' . S^S 2 0 7lC?ti-^5'-r-yK 2 0 5 fe^ ?R iC lF <30 f+ » jb« . 
Ki-fSJ;7ic^0. :y - y r 9 ^ u-^iz<^§\z &nmX' ^ ^ ^ \z -^j: ^ , 
I 0 0 7 6 1 

iXtc. EC R^^N-«y ^'^felCck »?0;i^$n^B 14X130 1 2^^o*#'l4lc o T . J: 0 

^ 5^ > : 3 ^mfi^-^n^^ 7 icfl^R^^ tif-^&fbt/j^^S^: 5^ - r 7 h ( B i 4T i 3O ^ 
) ^mv^Tv^^o 13 7 tt. E C R ^^N'-y 5'>S^mv^TB i 4T i 3O i2^/^^L^ciS^c7). 
apA Lrc^m9f£aic?ti-^fii!^^aIS<;)^fl:^^. LfcJHp'l±ElT-*>^o ^fz. m 7 It . mm\z 

I 0 0 7 7 1 

EI 7 J: ►) . mmWimt^ O . 5 sccmi: /Js ^ t § . Sf^iiiEa**© . 5 ~ 0 . 8 sccm<?> 
0 . 8 sccmW^<7)Sf60^Mlc^)b-n^ C i: )!)*t5)b^So Z iff '14 ic o T . 

i^iHi^^^jfiB^^- V X v^Tt ( I c p ) ^iff t ^mmmj-mmmcr>mmm.m'kmm.L . 

-r>vh205 »cBi-Ti - 0<^^m 9 - Y h ^ mm L X ^ <D\z i^t^ h <h~r . Bi 
[ 0 0 7 8 1 

^ic . mMWim.i}^2 sccinJil±<^ii^lcii. B i SU ^ )b*#v^ ^ t ^rO. 614713012'^ 
[ 0 0 7 9 1 

hflT^'h-t. E CR:^^^v 9mXB i-T i -0<^m$9 -Yv H^fflv^TB i 4T i 3 
[ 0 0 8 0 1 

PrX'i^mLrz\:^ 9 ymitfi(^wm<^v<m\z^\^x . m S'km\'^xm.m-t msit 
. i^mLfzwrn (.t:^-7^t^9 > tmmt-^^ts) <7>mm'km7^mmf-s^^m,X'mmL 

fc^^^^LTv^^, l38tcfcv^T. (a) . (b) . (c) . ( d ) . MmmWMX 

*>*5. (a*), (b'). (c'). (d')ij. ^ ^ (^v^m^mx<:miz^.LrzmsKm 

T-afc^o * -f . mmWim^ O tL rz^Pra Xlt. ms ( a ) Jkum S ( a • ) IC^^ J: 7 

\z. m^i^i]^^v<'fc^^Bt-'hmfi^^ nx^^^. ^f¥aX'i'fmLrzwm<^7tm<r)mfi^Vim^E 

[ 0 0 8 1 1 



7 . f^M L/z^^lJ 2 Ulc^i^gl LTfc ») . B i 4T i 3O i2<^fb^fti^S5ffi^lcltlS L T 
iiliij^:^ 5^ >*^t^^«i&fl:i|^^-ll 1 4 4 i: . B i 4T i 3O i2<^ft:=¥^fii^fl^ffifiKlcJtf$ 
LTiiiy^r^ 5^ >i&#tfSgpil 1 4 1 }^h-hmi^-^fi. Sgp/i 14 1<?>4'lcBi4Ti30 
12<^i^H^*^'o'GrSliS3 - 1 5 nm^^60«S((?)i5&^^Hli 1 4 2 i)*^^iC L T § 
U^tL^. »g|5Ji 1 4 1 li. I^^S<7)^^flgi: ^: oTv^So 
[ 0 0 8 2 1 

/X . ^^Silft ^IsccmtLfc^frrT-li. 08 (c) 7^Df|38 (c ') lc^-r=k7ic 
. 1 4 1 <50tl3ic^^^3|51 1 4 2 **3^i(LTv^^4^fl|i,,5||^.^ ti^, fc/cL. mum 

1 4 1 ;Sct^^Ili&fbJ|^!/^ — H 1 4 4 li. i: t ic « iJt^ 7. V Xi)»?^fiE L T >5: t^^.^i 'S: o 
Tv-^^.^EIS (c) »c^i-SI«!«(M^S<?>t«tflitt. HI (b) ic^ L fe^^flg t Ib]#T-*> -2. , 

i-::i±ic7F L/it^^ngii. fi!^flii^<?)SS^fr<)M 20 'ct-*)^, ^t*?. ms (d);^i;fEi8 ( 

[ 0 0 8 3 1 

E CRX^N'-y 5^ vile J: ►JJf^^^tl^B 14X1 3 0 1 2^<^ ^fi^ . B^^fi)^ ^ W ^ 

-t -z. ^ i: ij* i:) ^ o 
[ 0 0 8 4 1 

t-f. JSJf^lc^Jia-tS i: . g&^^tsXA. ^^^taSC. ^^Mt^ D -f *i<^1itsSlc ^ 
tt. Hlff^a.^ 2 < 7 T xfl^ 55:J^'|4^^ LT v» ^, 3 0 0 •C)b^'b 6 0 0 •CT- 

ifti:'5r'9. B i 4T i 3O l2<^'^^B^fb^J*^t^T•v^ ^ C i: 6*t5)b^i,, C tl ^ <?)|^ fft ic ^ L T 
. X. . lij □ "b <J0 i^* ^ ^ — X • ix- ^ - ^ ;U . T 7* 7 H • 7 -f X . ^37-^. 5 
16 6K. 1 9 9 8 ¥. ( Jpn. J. Appl. Phys. . 3 7, 5 1 6 6 ( 1 9 9 8) . ) ^ ir^##ic LTv^/::/z 

[ 0 0 8 5 1 

Li?-L. 6 0 0 •C^M;t ^S)S^^TMi> JSJf*)b*:^S < *)^[B^7 :j- a (^ffl 
Cflili) < ^oT L *v^*S^ttfc*^fbLTv^S tcoi:©t?n€>, C<?)SSlJ. B i 4 

T i 3O i2<^^ - -aS-e3r>S 6 7 5 °C =): 0 t fiv^jb'. fi^^ L T ^ E C R 

, m#fi9lcii. 2 0 O'C^TMi. SSi:«lCfi!^^3lJ^j!)*Ji#-r^. L6-t. 2 0 0°C 
Jb-'b 3 0 0 'C<?)^MT-. S^lCfi^))iilS!b*{&T-r-5, 
[ 0 0 8 6 1 

^i'il 3 0 0 "Cica-t^ i:;i^^3SSH 6 0 0°C*T--SJ:'&-5., c <?> E5f i& ^ 1i tsS It 

5nm//mi ^^^taXCi)*^^3nm/'nii rix ^ 
^^^D6«*'9 2 . 5 nm/m i nT-^ofz. Jil ± ,^ m . B i 4T i 3O i2<^^^^<^ 

M<75-^m!t?^^li. 3 0 O'Cft-'b 6 0 0 •C<?)aj^^JBj i: =5: ^ , 
[ 0 0 8 7 1 

L fcR^^^iOSS^frlc ck 0 . ^ll^ft:it^;ic;>t^flili'$<t:L . 13 8 ( c ) \z^.\^tz 
^^flit ^S^^-rtM^ft^T. fi^^a^^f^^ 450°Ci:^<i-Si:. 138 (d)^^^[38 
( d * ) Ic^Fi- ck 7 ic . B i 4T i 3O i2<^tt=t^^^*-'b ^:-2>^vS (ru-f>-»f-fX) 20 
~4 0 nmSS(7)1tSC<^11^^^SgP 1 4 3 (^^tflc. T^^fe*»3 -n. 1 5 n m ^ iSSHt ^ ^ *i 1 
4 2 tl§ J; 7 IC55:^, C<?)3l^flgTH. tt^^aSB 143 6*. l38(c);X^I38 



xR D (.xm^nn:) m&X'ii. 614x13012-^ ( 1 1 7 ) ^ tmrn^n^. 

J: *) s ^^^mn 142 li, Bi4Ti30i2^(117)ffl^Jf-DCi: <7*ffll|g $ tlT S , 
1 0 0 8 8 1 

o 

I 0 0 8 9 1 

B i 4TJ 30i2^lJ. 1 0 0 nmm&'^m^ \z^ :h t 2 M V/ c m^^i. -S +^'5rmmiiW 

z t ij^mu^ nfzo i^xi^izmmtrz ^ ^ \z . e cK^^<y 9^m^^. 07^0 
9 X'^^n^mmiHX'E 147130 i2^^?f^fiK-t'5 ztizj^*). m<r>WLfis(.tn^-^mm-t 

^ z t ijMfiBt ^ 
[ 0 0 9 0 ] 

i: C ^ T- . ^ -t -v ^ fl 1 0 4 li . EI 1 0 ic -t at ^iiTv^^, HlOlc^Fi"^ 
-v 1 0 4 li. B i 4T i 3O 1 2*^ "fl^^*!™ ffi^l- L T jifij ^ 5^ >^^t?^« 

1 4 4 i: . IS iS& M ^ *4 1 4 2 <)'^f( L T ^ S^H 1 4 1 t f « H )|« it 

x3h^. m 1 0 iz^-tv^m^ . 131 (b) jkz/m s\zfjk^^mtmmiz . mmm-mj-m'^ 
m.<^mm\z^*)mu^nx\^?>o ±.mLrz^^mwtitmm<r>^mit. mfi^^ii^rm<^v^ 
ftg^. /^fliss. fi^mn <^ mm wim.\z ^ it L . mz.it. ^mnm}-h^j:?>riiL<r>±.X' 
It. mm-mmij^m 9 iz^-t ^ ^w<7>m-^. ms (b) tL<iiiiio \z^-t^mt^^ z 

t 6* fill?. $ tlT v> -2), 
[ 0 0 9 1 1 

m\zit^iti)^^ci: < . m^m^fi^^f^^Bnit. -^mt^s-- 1 5 nmjgjst^oTv^s, c<30 
J: 7 ic. '^it^^Bntmm^ fi^^m<7y^mmitf3^mizis\,^x . mri&Lrz^ 1 \z. i^ntu^ 
mtm&tii'^m<^ 2 ':>cr>'^^vtmij-'WU l . m s ( a ) 8 ( a ' ) iz^'t^m<^m 

[ 0 0 9 2 1 

'i}tr>X. mi ih) Jkums (b)~l38 (d') . ^I^EllO ic^^^flii: ^Sr o Xv^ 
^ ^ ^ ^Jl 1 0 4 J: tll^ . 13 2 ^fflv»TiiBfl L J: -7 > t M mf-^ t<r> 2 o<?>t*^ 

V 9 \z ^ ^ m-kmji^'t ^m^^. m7<^mm^i^B, c<r)^f^X'r^f^Lrzmizm>hfix\^ 
hztiztc^, ^fz. m 9 iz^.LfzMUf^^^izmE't ^ t . ±mn'\tit. j^^mmmt* 

f:: SI fli )b» 0 T # . 

[ 0 0 9 3 1 

JiiET-li. ^ 9 y tcr>2 7t^mi}^h^j:^mitm-km\zm.mLrzt}^. 2-o<7)iik 

c7)X^<y^)ll 04lCfcv^T^#'btl^4;<?>i:%;i'otL€>o ^^'5:<i:t2o60^llt^^ 

Ji<^4'ic. it^mi^m^j:mii^<nw.^<^'^'ft^^Bni3^^mLx\^ i^mx^hiiit. 132^^1^ 

[ 0 0 9 4 1 



LiNbOs. LiTa03. PbNbsOj. PbNaNbsOi^. Cd2Nb207. Pb2 
Nb207. (Bi. La)4Ti30i2v SrBi2Ta2O9>5rir)t)^'bX'<-7^]il04]b* 

60 2 TL^mt-'htc ^mitf^<7ym'a . -f -y 1 04<?:)4'lC7>5'> (La) ^:^Hn> 
(XKn>^'^A) 6*'^^n ^ tiT ^ (La.Bi)TiO^(Sr.Bi)Ti 

<^Ztlt. > t 'J 11 1 0 6 tcov^T ^le)1iT'^-6, 
[ 0 0 9 5 ] 

IJ ^Sr , iJiJ X. . 0 1 1 ( a ) iz m^-t ^ ^ ^ iz . 1 o 60 > ^ -h T . ^Wi 1 0 1 cr> 
¥E^fS]lC. :^-f-y^Jll 14;/5:Z/>^'J!il 16 ij^mm $tlTv^T^J:v^o 01 1 (a 

) iz^-f > t ^^T-a. ^ife^/i 1 0 2 <^ jiictiii!im« 1 1 3 jku ziiizmmLxmmn 

ffi 1 1 5 b <)*BeS ^ ti . mitmm l l 3 t ti^m® 1 1 5 b i: ic * i?*^ 7 X ^ «y 

^® 1 1 4 tfi^mii 1 1 5 b icji LT > t -j Ji 1 1 6 i}*mm.^iix\^^o ^ 

Tz. X -t «v ^ H 1 1 4 <7> ± Jc a >y K m<i 115a ij^^fi^ ^ tl . > t Jl 1 1 6 ± « 

. -^-Hmsi 1 7 t^mf^^fix^^^o 

[ 0 0 9 6 1 

±iELfcJ:7lC. ^-f. ^^•y^;ill4c7>^l ^'JfSjcT^ffllcJi^^ tlfcti^mi^ 1 1 5 

h-^mrzizm-f . > t n i i e <7)m i :fj\^<r>mizm^Mm i i 5 b )t)*}i^^ ti/^t^^Aii: 
i-s, ^fz. mitmm 113a. ^ ^ ^y 1 1 4 1 ii\^^m\zm^mm 1 1 5 b t 
^m^m^ fixmm^ fifz^mt -t o ^rz. \£v vn.m 1 i5aij. v 14 

<r>^ \-h\^i^\tmti:^^21i^<r^m\znim^nrzV<mh't^. t^Tz. ■7-Hmffill7li 

. ^ ^ I I Q <^m2i^\^<r)m\zmmi^nrz^mh^ znh<ry^'7\zmm.Lx%. 
mwzTj^L fzM^ tmuiz . mttmm 113. x -y ^js 1 14. >t'jjii 16. 
■7 - K mii 1 1 7 ztL^</ymizm.m iz mm^ n rz-^m tt^:^^ ta^oT. mi 1 (a) 

[ 0 0 9 7 1 

mil (a) ic^-t > t mTcot^f^^Jlcov^TiaBH-t -5 i: . t -f . gg^^ttltTli. x 

^ V 14 <j»^st^[<75 J ^t^flii: L . z^mmv^mx . mmmm 1 1 5 b )b*fiti!i 

^n/zH^Wt L. WFC-t^ > t 'J 42 <?> -y hmffi 115a ^C (#lJ;e.^^>^♦ 
xm/±) i)»En/jn ^ tlf-^^flgt L . -f -y ^Jl 1 1 4 ^ J ^mii-t^. ov^X-. }g 

icMfis 1 1 5 b t e-y h«fiil 1 5 a ( jht -S -y h^^) 1}^ir--:f :y\z^ ntzV^Mh L 

Ji 1 1 6 ^oSJAfi^iiJ^-ttili. ^- ^^(T)-^;^).^! L i: S^lc. JiMmfiS 1 1 5 b 

m^^ntz-^kmt L . x -y l l 4 jb'^Stt^^flgi: J: 7 '5rmMfi-^ ( f^J ^ 
^m/I) t^. -y h mffi 115a XziWm ^iitzV^mt L . :^ -y 1 1 4 jb'X v ^ h 

Lx ir-y \z:^nrz^mt-t ^, 

[ 0 0 9 81 

EI 1 1 ( a ) ic^-r > ^: 'J 3A;?.illfpli, 115b Jtj'mtfe^ ti 

ckv^, i5tji.if. r 1 J vm^'-^^^m \ t-r hrz(sb\z\t. i- vrnm i i 7 ic^fijuii 

[ 0 0 9 9 1 

%tz. ^^Bflco > t 'j ^Tli. mil (b) fc^-r J: 7 JCfllfiK^ tlTV^TUcv^, HI 

1(b) icTis-t > t 'j mTX'xt. ^mm i o 2 <?>±tc t: -y h mii 125a )b*geM$ ti. tr 



V r ^TSi i ^ o d v/y jL. I y -J' f)^ I z:, ^ ;i> /iA* e 4 l k v ^ o <^ /w ^ ^ t v -y- ;^ i ^i, 

±ic . fittmffi 1 2 z Jku znizmmLxm^mm i 2 5 b )b*ies^ n. m^^ms 1 2 5 

bcoitc. > t -J li 1 2 6 i?*J^fiK^ tlTv-v^. ^ri^. > t 'J Jl 1 2 6 <?) Ji Jcii . "7 - K m 
ffi 1 2 7 <)*Jf^R!^^ tlTv^^. 
I 0 1 0 0 1 

h^mrzizmx.. =e ') m i 2 e com iii\^tiim^j: 2ij\^com\z. m mnm 1 2 5 
b ij^mm^ tiTv^-s J; 7 tc-t^o *fc. mit-mm i 2 3 \t. ^ -i v i 2 4 <r)m i 

<7>m\zm^m^ ti. <y h MM 1 2 5 alJ. x-^<y^Iil 24<7)^2:^fS]<;5ffllcti^$il. 
•7- 1 2 7 tt. > ^ 'J Jl 1 2 6 1 :'al^;]<7)ffilCjii^^ tlTv^^ J: 7 iC-t-So 3*1 

J: 7 tclifiKLT^. EI Uc^ L fz^^ i: |5]+|lc. JfiiUmSi 123. -i v =f-m \ 2 A 

, ^ ^) m \ 2 & , jkun - 2 7 1}^ . zfi^<r)m.\zm.n\z^im:^nrz^mt->'ji^ 

, Vt-^X. HI 1 ( b ) c75^pg±T-. SIS 1 0 1 <?>±tc tfV^T . &)i[fiX^±TixK^ ^X 

mm.^ %^zt ^^m.x3hh. 

[ 0 1 0 1 1 

^^Jl<»*l!f5*tlTv^T t J:v^. EI 1 2 ( a ) iciJiJ^-t-S) > t ^Ttt. h mii 1 0 5 
t>t'J]1106t<5oraic. 108^fii;t€.. ^fcs HI 2 (b)JC^J^i-^>t 

M ^ ^ . JiitmH 103i:^'f-v^;il04i:cO^lc. Jl lOQ^fiffli^o ^^c. 
El 1 2 ( c ) lc#ij^-t S > t 'J mTT-tt. ilfeiJtH 1 0 8 h^mm 1 0 9<7>M:^^ii;t-6, 
[01021 

10 8. ^fe^Ii 1 0 9 tc J; 0 . > t M H 1 0 6 . X -y ^Jl 1 0 4 Icmff^EP^n 
^ ^flgX- . C6O_lilcx-f-y^lll04^>t';iil06^}T$fiK-t'SCi:T-. HuaiL/cEC 

^ ^ Z t-^j: < . :^'<-v^lll04^>t'JM106i)*ff^n^T-§-5J:7lC^-S, ^J^lJ 

. rmt^^mnn^j: t<n \zmit^ tih^mx^^ t . t.a v i o 4 <7^¥^^x. t 

^tE ZtX. Tm<^mm<^=E-7 :j- n i]*^\^V<mX'. X <y 1 0 4 )b*ff^fi5^T- # 

. «k "9 d°dM<?>Mv^ X «y 1 0 4 ij^U^il^, 
[0103] 

^fc. EI 1 3 ic5i^i- J: 7 \z. m.mm 1 1 s . ^mm 119. 128, 

12 9^ii;t^ck7lcLT^J:v^„ E113 (a) ic^i" > t Mf-Xlt . fi^Mffi 1 1 5 
bh^t'JIll 16i:c?)^lc. *&^/ll 18^{i;i-5. EI13 (b) ic^-t^tV^TT' 
li . X >f «v ^ Jl 1 1 4 i: -y h mm 1 1 5 a t <^ ^ tc. ^BM 119^1ix.€., EI13( 

c ) iz^-t > t 'i m^xit. m^^nm ii5bi:>t';iiii6t<5o^ic. i i s 

^«H;e.. X >f -y 1 1 4 t tr >y h mm 1 1 5 a t^o^lc. i^i^Jl 1 1 9 ^fiS;c-5. * 
. El 1 3 ( d) iz^-t > t MTXlt. :^ -y 1 2 4 tmfmmm 12 5b t<7>m\zm 
Bm 128^fiix'2)o EI13 i e ) izfjk-t ^ ') mj-Xlt . \^ v h mm 1 2 5 a t X -y 
^I1124i:^^lc. mmm 12 9^fiii.€>. EI13 C f ) iz^-f ;^ =E ') mj-Xlt . 
•y ^ H 1 2 4 i: \^m.mm l 2 5 b i: c;> ic Ji 1 2 8 ^ fii ;i . e -y h mm 1 2 5 a i: A 
^ -y 1 2 4 i:<7)^JC . m.Bm 1 2 9 
[01041 

'ar*?. EI 1 2 ;/^DfEI 1 3 a^fe^iH^^lt ^ff^flg<7)-fj^^ L t <^T-*> ») . Ctilcl^S 

%<ryX\Xt^\^, JiiE L fc^ife^H a . ^ ^ >y ^ /I > t <J H ic L T Stt tlT J: 

, ;^ ^ -y j^Df > ^ ll<7:)M:^<7>fflic. & ❖ ^=fe^;i L t ^it ^ tiT T ^ J; x 

-y ^H^Df > t M H^^fi^LTv^S^lli&fhiij^^ t . znxzS^^-t ^mm>l<^\^^')Clii- 
<r)^\z^^m.mi^*WL^'^ hfiX\'^ h J: 7 iC-ttll^ J: 
[ 0 1 0 5 J 



^^13 irm9r6i?*-9atlll < ^: •) StAjb*:^^ < =5r S o S tji ft 1^ f t ^ fij ffl L T > t ^^^^ 

m(r>mmij^m<^j:ht. i&&tJiV<:m<^&tjiii.i}^±B <^j:*) . S/NJt^J'i: ||< ^ . O 
N. OF F<7)&4^flg^ipjBf L«l< ^rS, ^l»iefbi|^ll<?>fliJ»ft»» < *) . - ^ m 

^6*^gefl5(c^r^ i: . ON. 0 F F <J0 §;ytflic;) ^tf L It < «r « ic . ^J&J)t*^flg<;)g:}5t 

[0106] 

<^mm<^^^. ^mmitmm<r>m^ **3 o 2 o o nrnT-abtii*. > t mi-<^mrpi3''m 

[01071 

10 5 ( -7 - H m^i 1 0 7 i: Ph^ ) IC mj£ ^ B\im L fz t ^ co ^ =^ >) m I 0 6 ic It ^ « 

iz^it-t^, m 1 4 T-ii. -0.5 y ^-cB[imLrz'ik<7>iSi&tn.^mt. - i . o v ^t-ep 

^nLfc^<7)ffi:g;m>t^fliJ: . -1. b V ^-^mm L fz'^co i^&tli^m t <7> . m^^lz^-^m^ 
tii t«J£lc*Jlt^«rLfi6*^'5:^, c ti . mffi^ ic M ^ tii L mil ^ EH L . M 

mmizmn^mw.^mm't ^ ztiz^^ m^m^z t t^-z-B -^com^ia, lmh ic ^ 
*) m^nrzmmmmwuzptmL . roj. rij. r 2 j <?> 3 o<^t»^flg c 3 ft) c^^i^f^i)* 

[01081 

EH i- ^ ic . 0 . 2 v <^m^iii L'm}£X'mm?^<^'mmi.^mA^iii^ t 

.I2116ic^i-J;7lc. rOj. riJ. r2j<7>3oco^fli(3f4) i,,^ ^ n -5 , C 60 
T- li . r 2 J <7)^m\z J: •) 'i -b -v h i)* ^ tlT -5 C i: icSr -2, , 
[01091 

m^\t. mi 2 (a) tc^J^Lrc<k-)lc. e-yK«;gl05i:>t';Jil06i: 

<^mizmmm i o s^sit^it -^^omrt-mjEJ^iiii. m i 7 ic^^ j: 7 -y ^mm 

1 0 5 icEP^ni-^mffi^^fb^ it^ctT-. >t«;Jii06 liM^ -5 {B:ifttAt«^«gic5^ft:^ 

'Srfc. ^'V^mizM^^it^mizit. m^<^m&ifimi^mj£^wmLxm&rn.^mizm 

L T ^ ( -fe >y K ) . ^(7)^-^. mx.lt. ^ ttj L m}£ ^0. b V t -f ^ Z t X' . 
[0 1101 

YKiz. x^-y^iiio4^>^'jjiio6 ^mm.-t ^^mmitmm\z-:>\.^x ^ . 

— fiSlC. Bi4Ti30i2^'^D^ti. M^n^7.^>f h ^ it # ti- x v 7. f | JS ;|f 
m^^T-fc^ i)*. K/?^ 4 0 nmlilTi:SP)lft:Lfzii^. -J - mru*^ < -5> J: 7 IcSr 

iifzm I ( b ) lc^j7r;f ^^fiS^iO :^ -y 1 0 4 icfei^T ^i¥)b*4 0 n mlilTlc^ 
-5 i:«^i?*#< ^tl^ J: 7 tc^r ») (PJ^fi) . B^ffl|^r?^ISm'l4 6«mpJ^ tl^:v^, Ztllcjhf 

Lmmij^4 0 nm^M^Ti? < ^ s i: . m,mm.'i^<^vtmx'it . v i 04 tcrtns 

[01111 

x-f-y^fil 0 4ti. ^^.^«'t46*^ $ tiT«-irt (iiJSfi) **/Jn^ v^it^tcii. -^fl^^r 
^ii5im<*:i: I5]fil^c. mis (a) iz^.-f ^ ^j:mWimBEn^^^s-t o =5:*^. B^£l'5r^^i^m 
li^fillST'S 'Srv^ii^Jcfcv^T t . CtfOiNftt^^i" t^o^t ife-Sc 018 (a)lc^i--^ 



/)U ». V < \ c_ ^ 11_ ^ yil, ^' yiL >l t O « UlLAL m. WIL IB. Iid~ ^ lidk VJ id. W. A" Kl' rv- J-B V. v \ 

i)*. + 4 V W±<;omjEi£EP^a-t^ fcmrtfa)!?*:^^ < ^: . + 5. 3VT'+2. SnA^O® 
5f£ft Jb'iifttl J: 7 ICS: -5 , 
[0 1121 

, m^lt. «BE*iRT^ -ItSif + 4 VIC ^T-i&Tt-^ i: , MidE^ Ji# ^ -tfT ^ Ji^ 
(+lnA)i:l±M*»)v+0. In L fc^^tl'Sr < ^ « L- Jb^t . EP/jn-T S MiE^ 

OVlcfiT^-yr^i:. - 0. 5 n A <?>m3tl <)*0iltl ^ J: 7 icS: S , 
[01 131 

^ "blc. ftcT^mil^en^n LTv^ < i: . i^J x. « . - 4 VT-- 2 . 3 n A^^. -5.3V 

It. -4 VT-- 0 . 5 n AnmLi)^m.n-f. EP/jai-^mj£^ 0 VIC LTt> +1 nA<r>iE 
MWifMii -1) J; 7 tc 55r -5 , 
[01 141 

i^i±.\zm,mLrz J;: ^ \z . ') - ^ mwit^4^$ \.^Maizit . ^iiL'mwi<r>m^n^^i}-'^m&3\z 
left 7 mf^M<?>i^rai?<bfe*. u^\<^:^\^\z ^ ^ iEn<r>m-^£ h^^nuh LT^ns c ti?* 

I*. 3ti:|B]iHI cT^^^lcfev^TM^-Sf^^liiST-mrLmff^iiJ^-t^ t . HIS (b) \z^ 

-t ^^\z. n-]^\z^iti]^Mnh. mis ( b ) h-hmhh-'^ji =k 7 j^^i3is;b*av>:^]b* 
mif fi&'&j^gi^i-tiij. j^^i;^inijc<)-)b-i5^-f . m,m.mBEniiitmc\z^j: *) . mmzm^^ 

[01151 

itfeoT. mi 8 (a) ic^ L fcm-rtrnff !tt'i4c?> t X ^ xic mfc^^ij . mffi^oB^i 
ic J: iEm<^^^ -s'^i^im-rLi)*. mmizm'p'kWin^ - ^m-rucm*a-^-b $ o rzfzdbiz 
m.m^ iix\.^^fzi-fX'3h^o zfiit. m=f-cr>&tn.^it im^.<7>m^'^'Mn^ ') - ^mm.m 

LTfijm^^ctli. jf.II fl5 ic ^ pf ft6T- 3h h , 
[01161 

ic WBEi?*Mv^^^K^^i^m#3ilc 1, v^T li . 5 V ^ -S ^v^mil^ EH 

•^j:hn^\tWkm 2 0 0 nmlil±c7>^^g|«^*:Sl^lc . ^ v^mjl ^ EP L /iif^ ic o T lilT 
ICTjs-t, El 1 9 iCTj^fck 7 IC. + 1 5 V ^T-EP^DLT^. 1 0 A jgS<50ii»ii'^ ^rMSit L 6- 
Untax^h^. - tiW±6omff^EP^Di-^ i:S^lcm8il)b«^n-5> ck 7 fc^r ») . ?P H i -fit: GS: 

[01171 

\^x}L\zWLm\^rz^^mnw\zisn i>im'mzn\^ . m\ (b) . ms. Jkum i o\zm^-\^ 

/i«k 7 ic. TB i 4T i 3O n'^fk^S^fiSiSfi^lcJtl^LTiiSliJ'S:^ 5'>^#t?ll)!7-'b'5:-5 



at^msx lUT'jtm J X n*;^ t 11 iii i± /jt. c tdi > uii ^ w »>_ /jn y y 'd. ^(/iu^;-L-rr \x. tl /jn 

-To ^ -f . EI 7 ^ ffl T mafl L ck -7 IC. E C R X -y 5' {c ck ►) X ^ <y ^ H 1 0 4 ^ > 
t li 1 0 6 ^fl^^LT> t 'J m^?^ff$fiiXL/3i^aflc;)©|5^Ttt. + 1 4 V ST-aff^EP^n 

[01 18] 

^ ^iz. +15 vi,^i±<?)mff^eii:;jni-^ i: . m 1 9 \z^L fzn^t mn\z. m^miznm. 

**rLti § ck 7 lc>5: S o L i?^ L 'Sr ij^ "b . ^ ^ -v ^ fl 1 0 4 ^ > t 'J H 1 0 6 T- li , ^mJI ^ 

sTLti-si)*. i\im-t hn<nm}£^- 2 vnmt-f ^ t . mAzm.wii}^m.fi^j:\,^mi&tjicov<mt 

ffiJfftti: 'Sr^i)*^ + 2. 5 V ^^T.^.g5Hc«^M6*:^ § < )5c ») . # ffic S: Jit ^1^ flg g5 -5 . 
[01191 

l-::l±lcmB^Lfcc>:7lc. x^v^)1104;(^Df>^:'j;il06li. 40nm^Sl>i±<7) 
fb (Electrical 0 r i en t a t i on : E 0 ) i: nf ^ c t i: f . ■^^M<r>mm<r> 7. -i v 

1 0 4;i?c^>t -jji 1 0 6 li. WkW-ij-'m <m.m,m-^£m\£t*-m\^¥imT'r^m\^rz^mx'\t. 

Eom^^t^zhX'. Hui!iLfc§itf'|4^^i- ck 7 ic^r . > ^ 'J 'S: ir^^^f 6 c 
[01201 

^^^WmT-^mm-t , Zfl'kmf^l't ^tzib\z. E C R ■7' ^ X v^^v^TE 0 

iiaH ^ 7 J: 7 IC L T ^ ck „ mx.\t. E C R -7' 7 X -7 ^ g T- li . ic =k ») ■/ 7 X 

vrt^^R^L. 2 0 ~3 0 e V x ^i, ^ - ^ J=5p o 7* v X vrt^^taJIx^mco^^tSlcMtt ^ 

[0121] 

Cc;)x^;i,i?J-^^^tJli, ^WLm.%<^^^mz ^ *)^eV h^^WLl 0 e V ffl T- §!) il fig 

oT. iinc^-t>t'; m^izisK^x . mx.it. mttmm i o 3 izmm-t ^mm<^-t^^ 

7* 7 X V 3ft<?5 in 21 g|5 Bg L . "7 - H ^® 1 0 7 7- ^ X V^it 4j <7) 43 IC BiS 5 n . -V H 

mm I 0 bit^y x-7Wi^x±.'^Lrz2 -0 c^mmmxm ^ n ^ t -f flit . ^-^ x-^-m 

'^<7>'^^i}^ib^±-t ^ MUmX' . >t';)1106i:X^«v^)1104i:<7)M;'J)b*EOi!aiI 

^^^t-f^^^ x-7^^±^ ■^ixm^r-izmm-t^ z tx. 1 3^<)-'bigj:+#i:v^7^v^Ej 
mxE 0 -2) c t ii^'^mx3h^o 
[0 1 22] 

* fz . ±m Lfz^^iz^y x-^^mm-t^z tx. 121 2 1 ic liit ^i- j; 7 tc. igfc 

t 'i^^**Be^lJ LXmm^tl/i^gJCjf^ L. E C R XvgH^Hjat^i-^ C tT-. EO^ 

m^^n 1 vtm^^LXK^ ^ . E c Ki^ ^ x-rw.<r>^^i)^^^±-t ?>miim-k . m^m<7>m 
=f-<r>E om^iZ'iL^^tcmiLm^m.z.^mzuym-t ^ z tx. mm.\zmn^rix\>^^Mik<7> 
mj-\znLxE oms.^-t^ z t ii-'-^mt ta^. 

[0123] 



y> ic ffl ^ n ic tiiLmffi ^ It n T ti . 

[0124] 

[0 1] *i^Bflc?)^]!iiE<7>0Hgtc*?its > t ^=f<r>mM\-^Wi'i^^\zw^^m^mtLn 

®I1 (a) J^^/gP^i^»rfflm (b) T'*>-2>o 
[m 2 ] e y h mffi 1 0 5 tc En^ni-^iiBE (mff ) ^-tfn)b-^m^:'jlS]icJs)tii'^^iffc 

nice ^^Ttti-smrtM^^ffi < t t.^ >- :^i7>t^fli^^-r!ff ttrnTs*^ , 

[04] IIinc^L/i>t J^^lcfctt S 0 N^&tJf O F F co^i^flg^ff J^-ttlcov-^T 

[El 6 ] E C R X^N- >y i^^gcT^^/j^fiJ^lij^fl^^SlffflT-^i-ilf ^ElT-*>-5>» 
[EI 7 ] E C R Xm- -v ^'vJ^mv^T B i 4T i 3O [ 2^ I- n ^ ^ 4?AL/::^^ 
riM W -r -5 fi^^il ^ <7> ^ ft ^ ^ L EI T- ^ , 

[0 9 1 S1fxM^lc?t-r^;5X^illSi:!ir^^^fb^^]^ L/c!tf'I4 0T'5b^, 
[0101 f^®iLfctr^vx^^5'> i:i&mi:%#t??P^(7)»fffi*^3§M«^SS«!S(m 
T- II ^ L « ^ ^ -t m EI T- 3b -5> „ 

fi&^:8ffffi0T*>§, 

[0 1 2 1 2|s:^B^<;)^J|ig<7>fl^flglc J^lt ^ > t 'J m^<?>ftil<50lifiK<JiJ^miI&fl5lc^-t'K^ 
fl5^»fffl0T'as^, 

[0131 *^BH<;)^]!fte<7)jf^fl|lci5H--5 > t ^=f'(r>^<r^mi^m-^Wi'^m\z^.'tm^ 

[014] 1^ >y h mffi 1 0 5 ii. rL<7>miE ^ ep :/]p l t s 6o > « i o 6 ^c fcst 

[0 1 5 1 0 1 ic^-t > t 'J tcEP^n-t-SPffS^o^N-^u ^i|iiopffS<7)^N- xmffi^oJt^ 

flg^ HiB^ -t § iiB^ EI T- 5b S , 

gi^m 5 tifcmcrdt<^o^ft^^i-!r^'i4 0T-3b^o 

[0 171 mftt^W^fbtl^Jl i:(7)^^lc^g^Jl^^lt-&Jt^<?). ii.9it<7>mjE^En^n L 
/z i: § <?>«5rL-«J£!ff'|4^^-r:Nf'l±0T-^-5,, 
[0 1 81 -^fl5^:?i^m<*:tclJtt sm^mjEEJtf 'l4^^-t!tt't40T'3b^ , 
[0191 ^l^m#:lCfelt-5^^fil^^ ( U 5^^^? > ) <?)t^flg^^-tiiBfl0T-*>-5 

o 

[0 2 0] M/?4 0 nm^^<7> > t V Jl 1 0 6 ( X -y ^Jf 10 4) felt 

!tt IC O V > T ^ ^ e6 c?> iff 0 T- ^> ^ o 
[0 2 1 1 ^i|gC<?)^^lC?t LTE C Xv^B^I^ LTE 0 ^laH^ i" t'iHi^ ^Bfl 

■r-2>/ze6iOl&Dfl0T-*>-2>, 
[02 21 i*£*ck •) *)€)m^<?)^fiKi5iJ^^-t!li5^fl5'5:»fffl0T*>^o 

[?^-^<^lftBfll 

[0125] 

1 0 1 - S^Hx. 1 0 2 - ^^Jl . 1 0 3 - mttmii (m 1 -ffiffi) . 1 0 4 - X -v ^Ji 

iW.i^mmwL'^m) . i o 5 - t^-y hmn cm 2mii) . 1 0 e - > ^ n 2 
mi'cmm) . 1 0 7 - -7- cm 3 . i4i-^gi5ii. 1 4 2 -iiK.^B^Bfi. 1 
4 3 -♦±j|^,^^ggo 
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